The aim of the study is to analyze the hydraulic conditions of the existing sewage system and the sewage treatment plant in the commune of Mściwojów. This is in relation to the aspect of connecting new buildings, as a part of the investments in the pilot project VITAL LANDSCAPES no. 2CE164P3. The analysis led to the conclusion that an increased wastewater inflow from the new buildings is manageable. The current capacity of the sewage treatment plant will be increased by 3 to 5%, which will not affect the stability of the existing treatment process. The hydraulic analysis of the sewer network proved that the existing sewer collectors can handle the increased flow.
introduction
The draining and treating of sewage in Polish rural areas remains a serious and unresolved issue. The water supply network development in rural communes has led to an increase in water usage, which in turn has led to an increase in the amount of sewage [Pawełek et al. 2004 ]. The village population, who gained a convenient and unlimited access to water, were obliged to dispose of the sewage on their own. Until recently, the most common solution of this problem was to build a cesspool. The assumption was that the sewage was to be accumulated and systematically collected by vacuum trucks and taken to collective sewage treatment plants. However, in order to save money, many of the cesspool users have decided to drain the sewage from the cesspools to roadside ditches, streams or directly onto fields and meadows, thus polluting the natural environment [Bugajski 2009 , Janik et al. 2012 . Currently, the expansion of the sewage systems, although a priority in many regions, has not caught up with the water supply network development [Bergel 2013 ]. An important aspect of the sewer system design process in rural areas, is the necessity to take into account the differences in the amount of sewage produced, the length of the network for a single household. These points as well as the density and the loads of the pollution, in comparison with large, http://dx.doi.org/10.15576/gll/2013.2.7 urban sewer networks must be taken into account [Bugajski and Bergel 2008] . The inhabitants, who had to use cesspools for many years, are used to saving water. After connecting these households to the network, they used less water when compared to the inhabitants of the cities. Designing the sewer network in rural areas based on the guidelines for urban areas resulted in the hydraulic underload of the sewage treatment plant and lead to it instability [Jóźwiakowski 2012 ]. Other factors, that lead to this include: uncontrollable rainwater and meltwater inflow and long transit sections, whose influence is often omitted in the planning stage of rural sewer networks. They may also lead to lower sewage treatment efficiency [Kaczor 2012 ]. According to EU recommendations, sewer systems in rural areas, where households are often scattered, should be complemented with individual sewage treatment system [Directive EWG 91/271 ]. This solution is recommended in the communes where large distances between the households would increase the costs of construction and use of the collective sewer system.
the aim and the scope of the study
The aim of the study is to analyze the hydraulic conditions of the existing sewage system and the sewage treatment plant in the commune of Mściwojów. This in relation to the aspect of connecting new buildings, as a part of the investments, in the pilot project "Valorization and sustainable development of cultural landscapes using innovative participation and visualization techniques -VITAL LANDSCAPES" no. 2CE164P3. An additional goal of the study is to develop a concept for a sewer network expansion and for sewer network construction in the villages located in the commune. These do not have either a collective or individual sewer system and sewage treatment plant.
The study includes a concise description of the existing sewer system and a hydraulic analysis of the suggested solutions of its expansion, along with sewage treatment plants.
description of the terrain and the sewage system
The commune of Mściowojów is located south from Legnica. Since January 1st 1999 it has been a part of Lower Silesia. It is one of six communes that make up the recreated Jawor district. The commune borders with Wądroże Wielkie and Legnickie Pole on the north, Strzegom, Dobromierz and Paszowice on the south, and the city of Jawor on the west. The municipal office of Mściwojów is located 65 km from Wrocław, 55 km from Jelenia Góra, 35 km from Wałbrzych, 25 km from Legnica and 5 km from Jawor. Its area equals 7183km 2 . It consists of 12 villages inhabited by a population total of 4166. It is located in the mesoregion of Wzgórza Strzegomskie, macroregion of Przedgórze Sudeckie, subprovince of Sudety. The average height above sea level ranges from 190 to 210 m. The terrain relief is low undulating and low hilly. The Mściwojów commune is located in a piedmont area of a pluvio-thermal region [Woźnicka et al. 2006 ].
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The sewage system in Mściwojów consists of two separate collective systems: "Mściwojów" and "Snowidza".
The sewage system "Mściwojów" serves the following villages: Mściwojów, Niedaszów, Zimnik, Targoszyn, Luboradz and Drzymałowice. The sewer network has a total length of 34 km and is made of PVC, the pipe diameter DN varies from 150 to 200 mm. The sewage is drained by a gravitational collector into a sequential collective treatment plants, type SBR. The treated water flows into the stream of Osina. The treatment plant has been designed for the inflow of 525 m 3 · d -1 . The Population Equivalent PE, assumed in the project, equals 1440. The allowable pollution indexes in the water permit (O.Ś. 6341.37.2011), issued by the district governor of Jawor, equal:
• Total suspended solids -50 mg · dm -3 , • Total nitrogen -35 mgN og · dm -3 , • Total phosphorus -5 mgP og · dm -3 .
The sewage system "Snowidza" serves 60% of the houses in the village of Snowidza. The sewer network is 5.4 km in length and made of PVC, its diameter is DN 200 mm. The sewage is drained by a gravitational collector into a biomechanical treatment plant with a flow type biological reactor. The treated water flows into the stream of Modzel. The treatment plant has been designed to handle 140 m 3 · d -1 . The Population Equivalent PE assumed in the project equals 700. The allowable pollution indexes in the water permit (O.Ś. 6341.37.2011) issued by the district governor of Jawor equal: • BZT 5 -40 mgO 2 · dm -3 , • ChZT -150 mgO 2 · dm -3 , • General slime -50 mg · dm -3 .
hydraulic analysis of sewage treatment plant
Based on the proportions between the water consumption and the amount of sewage that flows into the treatment plants in Mściwojów, it was stated that a large part of the sewage is in both the infiltration water and the rainwater. During the last years of operation of the sewage treatment plant in Mściwojów, the average daily sewage inflow was 296.9 m 3 · d -1 and the water consumption was 154.4 m 3 · d -1 . This means that the addition of infiltration water and random waters was 92%. The sewage treatment plant under analysis is designed for 525 m 3 · d -1 , whereas the actual sewage inflow is 56% of the assumed value. The above calculations indicate that at present the sewage treatment plant in Mściwojów is hydraulically underloaded. This means that the inflow will be increased as a result of construction of the buildings that make up the resort. The estimated amount of new sewage, that will flow out of these buildings ranges from 10 to 15 m 3 · d -1 . After the construction of these buildings, assuming that they will be fully occupied, the sewage inflow will increase by 3 to 5%. The sewage treatment plant will still be underloaded hydraulically. It is recommended that the amount of inflowing sewage be increased by connecting more villages to the system or by increasing the amount of sewage delivered by vacuum trucks.
The sewage treatment plant "Snowidza", similarly to "Mściwojów", is hydraulically underloaded. Its actual average daily sewage inflow equals 100 m 3 · d -1 . The hydraulic load makes up 71% of its designed capacity. In this case, there is also a significant inflow of extraneous waters into the sewer system. The average daily water consumption for the residents equals 77.7 m 3 · d -1 . This is seen drain water into the system. The extraneous waters equals 22.3% of the sewage drained into the sewage treatment plant. In order to increase the hydraulic capacity of the object, it is recommended that the sewer network and that the amount of sewage delivered by vacuum trucks is increased The significant inflow of infiltration waters into the sewer network in the commune of Mściwojów, is the result of poor condition of the sewer collectors. Lack of tightness of connections between collectors, cracked pipes, lack of tightness of sewer drains and high groundwater level (above the pipes) are the reasons for such a big inflow of infiltration waters. The high inflow of rainwater in the precipitation periods, indicates illegal connections of rain gutters to the network. Actions should be undertaken to decrease the inflow of infiltration waters and rainwater.
hydraulic analysis of the sewage network
In order to determine whether increased sewage flow in the existing sewer network is possible, after connecting the new resort buildings, the hydraulic conditions regarding the capacity and repletion of the collectors were analyzed. The analysis indicated that the maximum repletion level of the collector ranges from 30 to 40 mm. This is about 20% of the diameter of 200 mm, while the recommended level is between 50 to 70%. The increased sewage inflow will increase the level by only 2 to 3 mm. Based on the hydraulic analysis, it was determined that more buildings can be connected to the existing sewer collectors. The increased sewage inflow to the network will not only improve its efficiency, but will also prevent slime sedimentation on the bottom of the collector from collecting.
In addition to the existing sewage system in the commune of Mściwojów, a concept for a sewage system expansion in the villages of Snowidza and Godziszowa has been developed. At present, 60% of households in Snowidza are connected to the collective sewer system. The concept suggests an expansion of the network, by building a gravitational collector 1590.5 m in length, 200 mm in diameter. In the village of Godziszowa, the concept suggested construction of a sewer system which will include a graviatational sewer 1179.0 m in length, 200 mm in diameter and a biomechanical sewage treatment plant of the capacity of 20 m 3 · d -1 . The sewage treatment plant in this village should be of sequential type SBR, as this kind of object is less likely to be affected by uneven sewage inflow and uneven contamination in the raw sewage. Table 1 presents the lengths of (along with the diameters) of particular sewage collectors at the present state and after expansion. The sections marked with nodes 1 to 412 are presented on a map. Taking into account the decreasing population, scatter of the buildings and the significant distances from the existing treatment plants in the villages of Grzegorzów, Barycz, Godziszowa and Siekierzyce, it is recommended that an individual sewage treatment plants be built. It is economically justified and feasible not only in terms of connecting each building to the sewer network but also in terms of its future use. When choosing the right technology for treating small amounts of sewage, one should take into account the legal regulations and give detailed instructions to the future users. 
conclusions
The hydraulic analysis of the sewage treatment plant "Mściwojów" has proved that an increased sewage inflow from the buildings that are a part of the investment, is manageable. The current sewage inflow, is 56% of the designed capacity of the object. The new sewage inflow from the full use of the buildings will increase the flow by 3 to 5%. After a capacity analysis of the existing sewage treatment plants in the commune, it has been noted that a large part of the sewage includes infiltration water and random water. In order to prevent this situation, it is recommended that renovation work be performed on the network, in the most depreciated sections. Along with recommended the elimination of connections of gutters and courtyard drains to the network, either made by mistake or illegally. Eliminating extraneous waters from the sewage will improve the sewage treatment and decrease the operational costs of the treatment plant [Kaczor 2009 ]. Similarly to the case of sewage treatment plants, based on the hydraulic analysis of the sewage system, it has been established that an increased flow, resulting from connecting the new buildings to the network, is possible with the existing sewer collectors.
To connect all the households in the commune of Mściwojów to the sewer network, it is necessary to expand the system in the village of Snowidza and to build a sewer system (sewer network along with a sewage treatment plant) in the village of Godziszów. In other villages: Grzegorzów, Barycz, Godziszowa and Siekierzyce, that currently are not connected to any sewer network, it is suggested that individual sewage treatment plants be installed due to economical and demographical reasons.
